The purpose of this paper is to analyze whether the real estate industry in Guangzhou will have a bubble phenomenon with the rapid rise in housing prices. This issue has also become the focus of public concern and has great practical significance for maintaining social stability and healthy economic development. This paper adopts the research methods of single index and comprehensive index, and uses Guangzhou data from 2007 to 2017 to analyze the existence and measurement of real estate bubble. According to the empirical results, this paper further elaborates the causes of the bubble. The results indicate that: 1) The study chooses a measurement indicator and constructs a real estate bubble measurement system from the perspectives of supply and demand, investment, and credit. 2) Whichever method is used, the measurement results indicate that exists a bubble, and it shows a clear upward trend. It's concluded that: 1) There are many causes of the real estate bubble in Guangzhou, including imbalances in supply and demand, land costs, speculation, and financial expansion, et al.
Introduction
Since China cancelled the welfare housing system in 1998, the real estate industry has taken this opportunity as a rapid marketization, and has also promoted the increase in the output value of related industries, which has played a consi-derable role in stimulating economic growth and urbanization. Especially in the 21st century, the development of real estate has prospered all the way, and then house prices have risen rapidly. Housing problems have always been related to people's livelihood, so the topic of "Does there is a bubble in real estate?" became the focus of the moment. In order to curb the housing prices that are rising too fast, the government has also actively introduced control measures, and the rate of increase in housing prices has also been controlled. However, this does not perfectly solve the current "holes in the property market". The behavior of real estate speculation in the market has become a major problem in raising housing prices. After all, China's housing prices are still rising, especially for large cities with large populations.
As a first-tier city China, Guangzhou has a population of more than 14 million. For the common people, the solution to the housing problem is particularly important. In recent years, the real estate industry in Guangzhou has developed at a high speed, but it has also reflected many problems, such as the rapid rise in housing prices, the frequent occurrence of speculation, and the imbalance between supply and demand. As we all know, the development of a city needs to be supported by the real economy. Once the capital has experienced the collapse of excessively high, it will undoubtedly bring serious negative effects and influences to the whole society. Therefore, in the face of the current real estate market in Guangzhou, whether it has a bubble is very worthy of attention. Is there a bubble in the real estate market in Guangzhou? If so, what is the level of the economic bubble? How did the bubble develop?
Measurement of Guangzhou Real Estate Bubble

Analysis of Current Situation of Real Estate Market
As the provincial capital of Guangdong Province, Guangzhou has the status of a first-tier city in China. The region's GDP ranks among the top in the country, from 714 billion Yuan in 2007 to 2105.03 billion Yuan in 2017. The annual growth rate is over 7% in the past decade. The real estate industry as a pillar industry has a significant contribution to GDP. The proportion of the added value of the real estate industry in Guangzhou has increased year by year since 2007, and reached a peak of 8.29% in 2016. According to statistics, the urbanization rate of Guangzhou in 2017 was 86.14%, and the number of registered households reached 180,600. The house is the material basis of the people's life, and the increase in house prices naturally affects people's living standards. By analyzing the current situation of the real estate market in Guangzhou, this paper will focus on the real estate development investment situation and the average price of commercial housing.
Real estate development investment: From 2007 to 2017, the total investment in fixed assets of Guangzhou's society was generally rising, from 186.334 billion yuan to 591.983 billion yuan, and the average annual growth rate was 12.24%. At the same time, the total investment in real estate development continued to rise, from the initial 70.38 billion yuan to 270.289 billion yuan in 2017. Therefore, compared with income, the current housing prices in Guangzhou are still relatively high, ranking top in China.
Real Estate Bubble Measure Based on a Single Indicator
In order to conduct empirical research on the real estate bubble, the first task is to construct a measure of the real estate bubble. The selection of indicators refuses to be arbitrary, but needs to be constructed strictly according to the basis of representativeness, comprehensiveness, feasibility, and accessibility. The real estate bubble is related to the supply and demand, price, investment and other aspects of the real estate market [1] . Considering the source of the data and the possibility of its acquisition, it mainly constructs the real estate bubble measurement system from the perspectives of supply and demand, investment and credit. In this regard, this paper selects the ratio of house price to income, housing price growth rate/GDP growth rate, housing vacancy rate, investment growth rate/GDP growth rate, residential construction area/residential completion area, total real estate development investment/total social fixed assets in- With reference to relevant research [1] and analysis of the real estate situation in China, this paper selects 10 as the critical value of the price-to-income ratio measured by the degree of bubble. The value is less than 10, and there is no bubble, which belongs to the safe area; 10 -11 has a slight bubble, which belongs to the warning zone; there is a serious bubble above 11, which belongs to the dangerous zone. that residents' ability to purchase houses has improved. See Table 1 .
House price growth rate/GDP growth rate: The ratio of house price growth rate to GDP growth rate reflects the expansion of the real estate industry to the macro-real economy. GDP is seen as a development of the real economy and is a positive indicator. The higher the ratio, the higher the degree of real estate bubble. Use 1 as the critical value, in the safe zone within 1 range; in the warning zone within 1 -2, there is a slight bubble; the value is above 2 in the danger zone, indicating that the real estate bubble is serious.
Except for 2012, the ratio of house price growth rate to GDP growth rate is positive in all other years. In 2007, the ratio of household housing price growth rate to GDP growth rate in Guangzhou was 1.80, which exceeded the bubble warning line and there was a slight real estate bubble. In 2010, it was 2.19, exceeding 2, indicating that the real estate bubble is serious. However, the indicator fell back to the 1 range and is in a safe state from 2011 to 2017. See Table 2 .
Housing vacancy rate: The vacancy rate of housing refers to the ratio of vacant housing area to total housing area at a certain point in time, which reflects the relationship between housing supply and demand. The housing vacancy rate is too high, which indicates that the supply exceeds demand, the real estate market has a bubble phenomenon. This is actually not conducive to the intensive use of urban land, and is not conducive to the normal operation of the real estate market. For the calculation of housing vacancy rate, the method used in most studies is to use the vacant area of commercial housing to remove the sum of the completed areas of commercial housing for nearly three years [2] . According to Chinese studies, housing vacancy rate is in the normal range of 5% -10%, indicating that social housing supply and demand balance; 10% -20% in the warning range, there is a slight real estate bubble; more than 20% in the danger zone, there is a serious real estate bubble, indicating There is a serious backlog of housing on the market.
According to Table 3 Table 3 .
Residential construction area/residential completion area: The ratio of residential construction area to residential completion area is an indicator reflecting the supply situation of the real estate market, and is a positive indicator.
Compared to the housing vacancy rate, it is a short-term indicator that reflects each year. According to the construction of the project in Guangzhou, it is considered that there is no real estate bubble below 7; between 7 and 8 in the warning zone; 8 or more in the dangerous zone means that there will be a surplus of real estate supply, resulting in a real estate bubble.
According to the calculation results, the ratio of residential construction area to residential completion area is located in the safe area from 2007 to 2012.In 2013, the value began to be greater than 7, and then it returned to the safe area.
However, in the two years of 2016 and 2017, the value has risen to 8, and there is a serious real estate bubble. See Table 4 . Real estate development investment/total social fixed assets investment:
The ratio of the amount of investment in real estate development to the amount of investment in fixed assets in the whole society is a measure of whether the annual investment structure of the real estate industry is reasonable and whether there is a serious expansion of the industry. This paper selects 40 as the critical value. If it exceeds 40, it thinks that there is a real estate bubble; 40 -45 is in the warning zone; above 45 is in the dangerous zone, and it can be considered that the investment in development is too much, which leads to the unreasonable investment structure of the whole industry.
According to the calculation results, the ratio of the amount of investment in real estate development to the investment in fixed assets of the whole society is in a safe area from 2007 to 2015. In 2016, it was 44.11 and in the warning zone.
In 2017, it actually reached 45.66, indicating that the real estate development and expansion is serious. See Table 6 . From the perspective of a certain indicator, it is difficult to make a unified comparison based on the angles and standards measured by each indicator. In order to compare the degree of real estate bubble and obtain objective information, the author will use the comprehensive index method to measure time series data. See Table 7 . 
Real Estate Bubble Measurement Based on Comprehensive Index
The comprehensive index method was proposed by domestic scholar Liu Lin [3] and is a commonly used index synthesis method. The operation process is as shown in Equation (1) . When the index exceeds 1, it is considered to be a real estate bubble. In order to be more refined, a slight bubble is considered when the real estate bubble index is in the range of 1 to 1.2; a moderate bubble is considered in the range of 1.2 -1.4; a serious bubble is considered to exist in the above 1.4. See Table 8 . 
Analysis of the Causes of Real Estate Bubble
According to empirical analysis, combined with the current real estate market, the characteristics of virtual capital are the basis for the formation of a real estate bubble. The virtual economy promotes and supports the formation of a real estate bubble [4] . Then why does it generate virtual capital? The discussion comes down to the following reasons.
Supply and Demand Elasticity Imbalance
The urbanization rate in Guangzhou has reached 86.14%. Every year, a large number of migrant workers are influx. The number of registered immigrants was 180,600 last year. Moreover, because of the optimistic economic development in Guangzhou in recent years and the continuous increase in per capita disposable income, it is conceivable how great the demand for housing is. However, due to the nature of real estate, the construction period and return period in the development process are relatively long, which leads to the lag of the supply side reaction. The real estate industry is prone to imbalance between the demand side and the supply side, and lacks an elastic mechanism, resulting in a sharp rise of housing prices in the short term. These make the real estate bubble have the potential to sprout.
Increase in Land Cost
House prices are related to land prices, and the price increases are naturally inseparable from changes of investment costs. The limited and scarce nature of land resources should be considered in urban land planning. In order to pursue intensive and vertical use, there is less and less land available in the urban built-up area, and its price increase is inevitable. At the same time, this is also affected by the "defects" of land finance. The Chinese government relies too much on land finance, land transfer fees and real estate-related taxes, and their total amount is more than half of the fiscal revenue. Therefore, some local governments will be tempted by high land prices and are keen to sell land to maintain fiscal revenue in the short term, which has led to the hollowing out of regional economic development.
Expected Speculation
The action orientation of buyers will affect the direction of the real estate market. In addition to its own residential attributes, real estate also has the characteristics of value-added income, and its expected value-added space has great potential. So, the people with rich incomes who are willing to join the speculative ranks greatly stimulates the demand for housing. These houses are highly likely to become vacant houses, especially in bungalows and villa communities, which are prone to so-called "empty cities".
Irrational Expansion of Financial Institutions
Real estate development requires a lot of capital investment, and developers of- der to recover the funds as soon as possible, the developer will take the action of "unfinished but salefirst", which is not conducive to the normal trading of the real estate market. Similarly, individual purchases can also be loaned to financial institutions. Once the threshold is set too low, it will attract more speculators who follow the trend blindly to boost housing prices. Through thinking and analysis, combined with the current development status of Guangzhou, its real estate bubble is often triggered by many aspects, including imbalance of supply and demand, increased land cost, expected speculation, and irrational expansion of financial institutions.
Conclusions
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